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Pathfinder Advanced Radar Ice Sounder 
       (PARIS) 

Objective: To provide the first 
demonstration of radar sounding of 
ice sheet bottom topography from a 

high-altitude platform 

Summary 
Design and build a 150 MHz radar 

for the NASA P-3 aircraft  
Data collections (~ 10 TB) over 

Greenland and Antarctica 
Innovative algorithm development 
Design (435 MHz) suited to a UAV    

Accomplishments1 
Ice depths in excess of 3 km 
Along-track beam sharpening 
Cross-track clutter suppression 
Autonomous bed-rock retrievals 
US industry interest in UAV design 
11 publications (including 1 patent) 

  1(2005-2009)                             

Ice surface 

Bed 
rock 

PI: R. K. Raney 

TRL in: 2     TRL out: 7 



3 

Innovative Retrieval Algorithm 
Automated “bedrock tracker” 

Unwanted cross-track false 
signals (before polarimetric 

suppression) 
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New PARIS Antenna 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. 
Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

From 
this 

To 
this 



PARIS Annual Review 5 

Turnstile PARIS Antenna 

Orthogonal, linearly-polarized 
antennas: (hybrid-polarimetric) 

Radiate circular 
polarization on 
transmit: 

But receive 
both linear 
components 
on receive: 
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PARIS 2 Hardware Design: 
 Planned Waveform Improvement 

  Optimum chirp waveform improves signal-to-
noise ratio, minimizes remote spurs 

  Offers the additional benefit of compensating 
for non-linearities in transmitter  

PARIS Interim Review June 2009 
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Original PARIS 
transmit waveform 

Optimal transmit 
waveform 

Substantial 
(20 dB) 

sidelobe 
improvement 
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Ice Bridge 2009: PARIS Tracks Flown 

  Mission was complex, field 
duration 36 days 

  PARIS was operated during all 
ATM (low-altitude) flights  

  ~7 Tb of PARIS data were 
collected over 13 days 

  Data were acquired over the 
Greenland summit, marginal 
glaciers, and multi-year ice in 
the Arctic basin and the 
Greenland Sea 
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Water at Base of Outlet Glacier  

“Nose” of 
glacier 

Seawater 
intrusions 

Petermann 
Glacier 

PARIS: 
2009 
tracks 

Basal water    
 accelerating glacier     
   sea level rise 
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PARIS: Inside the P-3 

PARIS Radar in 
Operation 


